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- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Priority 

1 . Applicant's claim for foreign priority is acknowledged. The foreign priority papers 
were received June 23, 2003. 

Information Disclosure Statement 

2. The IDS submitted June 23, 2003 has been considered by the examiner. 

Specification 

3. The abstract of the disclosure is objected to because of the reference to 
purported merits of the invention and because of excessive length. The examiner 
suggests deleting the last two sentences of the abstract. 

Correction is required. See MPEP § 608.01(b). 

Claim Objections 

4. Claims 1-17 are objected to because in claim 1 , line 4 "a second ejector unit" 
should more properly read -a second ejector group- to provide appropriate antecedent 
basis for the later recitations of "the second ejector group". 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-4, 5, 6, 10, 11, 13 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sugitani et al. US 4,61 1 ,21 9. 

Sugitani et al discloses, regarding claim 1, a liquid drop discharging head (figure 
3) comprising one ejector unit arranged along a main scanning direction (as shown on 
the following page), wherein: 

the ejector unit includes a first ejector group (the ejectors corresponding to 
nozzles 21-3 and 22-3 in figure 3) arranged at one side in the main scanning direction 
and a second ejector group (the ejectors corresponding to nozzles 8-3 and 9-3) 
arranged at another side in the main scanning direction, 

each ejector group includes a plurality of ejectors (2) (as explained in relation to 
column 2, lines 40-59, ejector elements 2 are provided corresponding to each nozzle to 
enable liquid ejection), 

all of the ejectors are arranged two dimensionally in a predetermined plane 
(figure 3), 
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FIG. 3 

each ejector includes a nozzle (the nozzles 8-3, 9-3, 21-3, 22-3 each correspond 
to an associated ejector 2); 

all of the nozzles are offset from each other in a sub-scanning direction which is 
perpendicular to the main scan direction (as shown in figures 3, 7 and 8 the left column 
of nozzles is staggered relative to the right column of nozzles), 

the nozzles of each ejector group are alternately arranged so that when they are 
viewed in the main scanning direction, a nozzle of one ejector of the first ejector group, 
a nozzle of one ejector of the second ejector group, a nozzle of another ejector of the 
first ejector group, a nozzle of another ejector of the second ejector group, etc. are 
arranged in such an order in the sub-scanning direction (as shown in figure 3 nozzles 
are arranged in the sub-scan direction in the order 21-3, 8-3, 22-3, 9-3, etc.) 
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Regarding claim 2, piezoelectric actuators are taught as the liquid drop ejectors 
(column 2, lines 40-44). 

Regarding claim 3, each nozzle includes a liquid discharge passage (contained 
in layer 11), communication passage (contained in layers 5 or 12) and liquid discharge 
port (contained in layer 14) for ejecting the liquid as shown in cross-section in figure 1. 

Regarding claim 4, each ejector includes a nozzle and pressure generating 
chamber (the pressure generating chambers corresponding to the spaces provided by 
the apertures corresponding to the ejectors 2 as shown and described in relation to 
figure 1). 

Regarding claims 5 and 6, as shown in the embodiment of figure 7, a common 
passage (common passages 746-1 and 746-2 for corresponding ejector groups are 
connected at the lower portion to create a larger common passage) is provided 
corresponding to all the ejectors in the ejector unit wherein the common passage is 
closed at one end (the upper portion of the ejector unit as shown in figure 7) and 
connected to one same second common passage (744) at the other end (the lower 
portion of the ejector unit as shown in figure 7). 

Regarding claims 10, 11 and 13, as shown in the embodiment of figure 8, 
common passages 856-1 and 856-2 are provided in the ejector unit for respective 
ejector groups wherein the common passages are closed at one end (the upper portion) 
and connected to second common passages (854-1 , 854-2) at the other end which are 
disposed outside of the ejector unit. 
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Regarding claims 10 and 15, as shown in the embodiment of figure 7, in the 
ejector unit common passages 746-1 and 746-2 are provided for respective ejector 
groups wherein the common passages are closed at one end (the upper portion) and 
connected to a second common passage (744) at the other end. 

6. Claims 1, 4, 9, 18 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tsuchii et al. EP 1 186 414 A2. 

Tsuchii et al. discloses, regarding claim 1 , a liquid drop discharging head (figures 
1A-1C) comprising ejector units arranged along a main scanning direction (printing 
direction of figures 1A and 1 B), wherein: 

each ejector unit includes a first ejector group (shown on the following page) 
arranged at one side in the main scanning direction and a second ejector group (shown 
on the following page) arranged at another side in the main scanning direction, 

each ejector group includes a plurality of ejectors (51) (page 25, lines 25-30), 

all of the ejectors are arranged two dimensionally in a predetermined plane 
(figure 1B), 

each ejector includes a nozzle (52) (page 25, lines 31-36); 

all of the nozzles are offset from each other in a sub-scanning direction which is 
perpendicular to the main scan direction (as evident from figures 1 A and 1 B), 

the nozzles of each ejector group are alternately arranged so that when they are 
viewed in the main scanning direction, a nozzle of one ejector of the first ejector group, 
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a nozzle of one ejector of the second ejector group, a nozzle of another ejector of 
the first ejector group, a nozzle of another ejector of the second ejector group, etc. are 
arranged in such an order in the sub-scanning direction (as shown in figure 1 B nozzles 
are arranged in the sub-scan direction such that the uppermost nozzle of the 1 st group 
(right side group) is arranged, followed by the uppermost nozzle of the 2 nd group (left 
side group), followed by the second uppermost nozzle of the 1 st group, followed by the 
second uppermost nozzle the 2 nd group, etc.) 
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Regarding claim 4, each ejector includes a nozzle (52) and pressure generating 
chamber (55) (figure 1A). 

Regarding claim 9, all of the ejectors in each ejector unit together form a V-shape 
(figure 1 B). 

Regarding claim 18, the discharging head of claim 1 is taught to be part of a 
liquid drop discharging device (figure 36) including a main scanning mechanism (104) 
for relatively moving the head and an object (108) on which the drops are applied (page 
1 1 , line 53 - page 1 2, line 6). 

Regarding claim 19, a sub-scan mechanism (134) moves the object (108) and 
the head in the sub-scan direction (figure 36, page 12, lines 7-24). 

7. Claims 1 , 2, 4, 8, 10 and 18-20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chang US 6,471,317. 

Chang discloses, regarding claim 1, a liquid drop discharging head (22) 
comprising an ejector unit arranged along a main scanning direction (figure 2), wherein: 

the ejector unit includes a first ejector group (1 ) arranged at one side in the main 
scanning direction and a second ejector group (2) arranged at another side in the main 
scanning direction (figure 2, column 6, lines 17-23), 

each ejector group includes a plurality of ejectors (1p, 2p) (column 6, lines 60- 

65), 

all of the ejectors are arranged two dimensionally in a predetermined plane 
(figure 2), 
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each ejector (1p,2p) includes a nozzle (1a,2a) (column 6, lines 60-65); 

all of the nozzles are offset from each other in a sub-scanning direction which is 
perpendicular to the main scan direction (as shown in figure 2 and described in column 
8, lines 41-49), 

the nozzles of each ejector group are alternately arranged so that when they are 
viewed in the main scanning direction, a nozzle of one ejector of the first ejector group, 
a nozzle of one ejector of the second ejector group, a nozzle of another ejector of the 
first ejector group, a nozzle of another ejector of the second ejector group, etc. are 
arranged in such an order in the sub-scanning direction (as shown in figure 2 nozzles 
are arranged in the sub-scan direction such that the uppermost left nozzle of group 1 a is 
arranged, followed by the uppermost left nozzle of group 2a, followed by the uppermost 
right nozzle of group 1a, followed by the uppermost right nozzle of group 2a, etc.) 

Regarding claims 2 and 20, the ejectors are piezoelectric actuators (column 6, 
lines 60-65). 

Regarding claim 4, each ejector (1p, 2p) includes a nozzle (1a, 2a) and pressure 
generating chamber (column 6, lines 60-65). 

Regarding claim 8, all of the ejectors in each ejector unit together form a 
sawtooth shape when viewed in a plan view as indicated on the following page. 

Regarding claim 10, common passage (1c) corresponds to group 1 and common 
passage (2c) corresponds to group 2. 

Regarding claim 18, the discharging head of claim 1 is taught to be part of a 
liquid drop discharging device (figure 1 ) including a main scanning mechanism for 
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relatively moving the head and an object (23) on which the drops are applied (column 6, 
lines 9-12). 

Regarding claim 19, a sub-scan mechanism moves the object and the head in 
the sub-scan direction (column 6, lines 13-16). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 7, 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sugitani et al. US 4,61 1 ,21 9 in view of Bader et al. US 4,223,323. 

Sugitani et al. discloses the subject matter of claims 6, 1 1 and 15 as explained in 
the 35 USC 102 rejection above with either element 744 of figure 7 or elements 854-1 
and 854-2 corresponding to the second common passage or passages. 

It is clear from the context of Sugitani et al. that passages 744 or 854-1/854-2 
supply liquid (ink) to be ejected by the ejection elements of the discharge head from 
some liquid supply source. 

Sugitani et al. fails to disclose that the second common passage (figure 7) or 
passages (figure 8) are arranged so as to extend parallel to the sub-scan feed direction. 

Bader et al. discloses a liquid feed arrangement for a liquid drop discharge head 
in which liquid passages (88) are arranged parallel to sub-scan direction (42) with one 



Application/Control Number: 10/600,698 Page 12 

Art Unit: 2853 

end connected to liquid supply source (86) and the other end being a supply port for the 
ejection element of the recording head (figure 3, column 4, lines 55-59). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to extend the second common passage(s) as shown in the 
embodiments of figures 7 or 8 of Sugitani et al. so as to be arranged parallel to the sub- 
scan direction as shown by Bader et al. 

The motivation for doing so would have been to connect the liquid discharge 
head to a supply line in such a way so as to minimize the effects of main scan 
movement of the discharge head on the ink supply as explained in column 4, line 67 - 
column 5, line 5 of Bader et al. 



Additional Prior Art 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Okuda US 6,712,454 discloses several liquid passage configurations for a liquid 
drop discharge head that include first common passages and second common 
passages (relevant to current dependent claims 10-17) including a configuration 
employing a center feed second common passage (figure 21b, relevant to current 
dependent claim 17) but fails to disclose or render obvious (alone or in combination with 
the art of record) such configurations for use with a first ejector group arranged on one 
side of a main scan direction and a second ejector groups arranged at another side in 
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the main scan direction so that the nozzles of the ejector groups are alternately 
arranged in the sub-scan direction as claimed. 



Allowable Subject Matter 

10. Claims 14 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Blaise Mouttet who may be reached at 
telephone number (571) 272-2150. The examiner can normally be reached on Monday- 
Friday from 8:30 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier, Art Unit 2853, can be reached at (571) 272-2149. The fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



Blaise Mouttet September 10, 2004 



